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(54) Tire building drum 

(57) A tire building drum (1 ) includes a hollow main 
shaft (10), a pair of bead lock sections (20) arranged 
concentric with the main shaft and respectively holding 
a bead core of a tire, and a radially expansible/contract- 
Ible carcass-supporting body defining an Inner shape of 
a carcass member extending between the bead cores. 
The carcass-supporting body is composed of a pair of 
core bodies (30) which are concentric with the main 
shaft (1 0) and have a plurality of expansible/contractible 



rigid segments (31) circumferential ly abutting on and 
engaging with each other. The tire building drum is fur- 
ther provided with a pair of sliders (40) on which the core 
body (30) and the bead lock section (20) are mounted 
on a single side In the axial direction, slider-moving 
means (50,51 ,52) for moving the sliders (40) to any re- 
quired radial position, and segment-expanding/con- 
tracting means (60) for expanding/contracting the seg- 
ments (31 ) of each core body (30) to any required radial 
position. 
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Description 

[0001] The present invention relates to a tire building 
drum for building a green tire from a green case or a 
carcass band composed of members including a car- 
cass member of a tire. 

[0002] In a green tire building process, a cylindrical 
carcass band or green case is generally built on a first 
building drum, a cylindrical belt tread band is built on a 
second building drum by bonding a belt member with a 
tread rubber, and then the cylindrical carcass and the 
cylindrical belt tread band are respectively transferred 
onto a green tire building drum. Subsequently, while 
holding both bead cores of the carcass band or the 
green case in place, the main body of the carcass mem- 
ber extending between the bead cores is swelled radi- 
ally outwards to contact a cylindrical Inner side of the 
belt tread band placed outside thereof, so that the main 
body and the belt tread band are tightly attached to each 
other by pressure. 

[0003] A green tire building apparatus for use in such 
a process has a pair of bead lock sections for holding 
both bead cores, and a center bladder for sealing spac- 
es defined between the bead lock sections, wherein the 
center bladder is entirely made of rubber. The main body 
of the carcass member can be toroidal ly swelled radially 
outwards by pressurizing the center bladder and there- 
by applying inner pressure to the space. 
[0004] In this building process, the rubber bladder is 
assigned primarily with a sealing function, so that the 
main body of the carcass member itself is designed to 
support the Inner pressure and determine the shape of 
the swelled main body of the carcass member. While 
this process is widely used due to its advantage in temis 
of cost, which results from use of the rubber bladder, 
there Is a potential problem that the uniformity of the 
product tire tends to deteriorate if any portion with une- 
ven strength Is present In the main body of the carcass 
member such that the main body of the carcass member 
assumes uneven shape when it is swelled. 
[0005] For improving the uniformity of the product tire, 
it is important to ensure that the main body of the car- 
cass member has a swelled shape that is as close to 
the shape of the product tire as possible, already at the 
green tire building stage so as to minimize deformation 
of the green tire during vulcanization. However, this is 
practically difficult to realize by the above-mentioned pri- 
or art process, since the swelled shape is uniquely de- 
termined by the strength distribution in the main body of 
the carcass member. 

[0006] In order to address such a problem, JP-A- 
8-011239 proposes a method wherein the building drum 
has a center bladder embedded with cords, so as to de- 
termine the swelled shape of the main body of the car- 
cass member by applying tension to the cords. An ad- 
ditional or alternative measure is proposed in EP-A- 
0661151 or U.S. Patent No.5,164,035, for example, 
wherein a building drum Is provided. Instead of, or In ad- 



dition to the center bladder, with a plurality of rigid bodies 
in the form of metal segments abutting on each other in 
the circumferential direction and made radially expand- 
able/contractible so as to determine the swelled shape 

5 of the carcass member when expanded.. 

[0007] These known tire building drums can accurate- 
ly realize a desired swelled shape of the main body of 
the carcass member, which Is nearly the same as the 
product tire so as to advantageously improve the uni- 

10 fomiity of the latter. From practical viewpoint, however, 
there is a problem that the prior art processes as men- 
tioned above are not very suitable for continuously build- 
ing tires in various dimensions with a single tire building 
drum. That is, for a production of tires having various 

15 dimensions with known tire building drums, it is neces- 
sary to frequently replace the building drum or the seg- 
ment of the drum. Since these replacements are time- 
consuming, the known tire building drums are practically 
applicable only to a batch production In a large lot, which 

20 requires few dimensional changes. As a result, a large 
amount of intermediate stock have to be carried and 
stored, which result in disadvantages in both space and 
cost. Therefore, in order to overcome these problems, 
it would be desirable to provide a tire building drum ca- 

25 pable of various dimensions, namely, a tire building 
drum which can continuously produce tires in various 
dimensions with a desired sequence, without replacing 
its parts. 

[0008] The present invention has been achieved tak- 

30 ing these problems into consideration and it is an object 
of the present invention to provide a green tire building 
drum including a plurality of expansible/contractible rigid 
segments and being capable of continuously building 
tires in various dimension with a desired sequence. 

35 [0009] According to the present invention, there is 
provided a tire building drum including a hollow main 
shaft, a pair of bead lock sections arranged concentric 
with the main shaft and respectively holding a bead core 
of a tire, and a radially expansible/contractible carcass- 

40 supporting body defining a Inner shape of a carcass 
member extending between the bead cores, the tire 
building drum comprising a pair of core bodies concen- 
tric with the main shaft, the pair of core bodies consti- 
tuting the carcass-supporting body and comprising a 

45 plurality of expansible/contractible rigid segments cir- 
cumferentially abutting on and engaging with each oth- 
er, a pair of sliders on which the core body and the bead 
lock section are mounted on a single side in the axial 
direction, the sliders being movable toward and away 

so from each other in the axial direction, slider-moving 
means for moving these sliders to any required radial 
position, and segment-expanding/contracting means 
for expanding/contracting the segments of each core 
body to any required radial position. 

55 [0010] In the tire building drum according to the inven- 
tion, the tire carcass-supporting body is composed of 
the core bodies arranged on the both sides of the main 
shaft, and there are provided the pair of sliders which Is 
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equipped with these core bodies and the bead lock sec- 
tions and move toward or away from each other in the 
axial direction, and the slider-moving means for moving 
these sliders to and stopping at any required radial po- 
sition. Therefore, a green tire having any bead core dis- 
tance and belt members of any width can be built without 
replacing any part including a segment. 
[0011] In addition, each of the core bodies on the both 
sides is composed of the plurality of expanslble/con- 
tractible segments circumferentially abutting on and en- 
gaged with each other, and there are provided on the 
both sides the segment-expanding/contracting means 
for radially expanding the segments to and stopped at 
any diameter. Therefore, a green tire having belt mem- 
bers of any Inner diameter can be built without replacing 
any part including a segment. 

[0012] Further, in the tire building drum, the carcass- 
supporting body is composed of the plurality of rigid seg- 
ments, and these segments are engaged with and abut- 
ted on each other at any diameter. Therefore, when the 
main body of the carcass member is radially expanded, 
a supporting face which uniformly supports the main 
body over the whole surface in width and circumferential 
directions and has high rigidity can be fonmed to realize 
a swelled shape of the carcass member highly accurate- 
ly. Thus, a tire having satisfactory uniformity can be 
build. 

[0013] Moreover, the radially expanded main body of 
the carcass member is supported by a face having high 
rigidity, so that the belt members and the tread rubber 
can be directly and accurately bonded on the circumfer- 
ence of the main body. According to a method using a 
conventional drum composed of a less rigid material 
such as a rubber bladder, since a sufficient accuracy 
cannot be ensured if the belt members and the tread 
rubber is directly bonded above the drum, a belt tread 
band is built on another drum and then transferred to be 
joined with the carcass member. As compared with the 
conventional method, the method using the tire building 
drum according to the present invention eliminates fluc- 
tuation in accuracy of the position during the transfer, 
and thus contributes to improve the uniformity. 
[0014] Preferably, the slider-moving means compris- 
es a screw shaft provided in the hollow main shaft, and 
the screw shaft comprises a slider-driving connector 
joined to an output shaft of a servo motor, and a pair of 
thread sections screwed into the sliders and having mu- 
tually opposite leads. In this instance, the pair of sliders 
being movable toward and away from each other are 
driven by screwing into the pair to the thread sections 
provided in a screw shaft and having mutually opposite 
leads, so that the sliders can be moved axially symmet- 
ric to each other in any situation. Therefore, regardless 
of dimension of a tire to be built, the center point of the 
sliders never shifts during both the expansion and the 
contraction of the drum, and thus the tire can be built 
highly accurately. 

[0015] Further, the screw shaft Is provided with the 



slider-driving connector driven by the servo motor, so 
that a dimensional change of the drum can be instantly 
conducted by setting preset values for each dimension 
which correspond to the stopping positions of the sliders 

5 and determine positions of a controller of the building 
apparatus to stop the servo motor, and selecting the pre- 
set value according to the dimension of a tire to be built. 
Therefore, tires in various dimensions can be continu- 
ously built with satisfactory productivity. 

10 [0016] Moreover, since the screw shaft is provided in 
the hollow main shaft, the drum can be compactly con- 
figured. 

[0017] Preferably, the segment-expanding/contract- 
ing means comprises segment-expanding/contracting 

15 Wnk sections joined to the segments, a segment-driving 
connector joined to a driving arm axially reciprocated by 
a servo motor, an axially movable segment-binding sec- 
tion for coupling the segment-expanding/contracting 
linl< sections to the segment-driving connector, and a 

20 break for breaking the segment-binding section. In this 
instance, the pair of segment-expanding/contracting 
means are provided with the segment-expanding/con- 
tracting link sections joined to the segment, and the ax- 
ially movable segment-binding section for coupling the 

25 segment-expanding/contracting link sections, so that 
the segments can be unifonnly expanded or contracted 
over the whole circumference by moving the segment- 
expanding/contracting link sections in the axial direc- 
tion. Therefore, the segments can be uniformly ar- 

30 ranged on the circumference of a tire having any belt 
member-bonding diameter, so that a tire having good 
uniformity can be built. 

[001 8] Moreover, the segment-expanding/contracting 
means is provided with the segment-driving connector 

35 joined to a driving amn axially reciprocated by a servo 
motor, so that a dimensional change of the drum can be 
instantly conducted by setting preset values for each di- 
mension which correspond to the stopping positions of 
expanding/contracting the segments and determine po- 

40 sftions of a controller of the building apparatus to stop 
the servo motor, and selecting the preset value accord- 
ing to the dimension of a tire to be built. Therefore, tires 
in various dimensions can be continuously built. 
[0019] Further, the segment-expanding/contracting 

45 means of the tire building drum is provided with a break 
for breaking the segment-binding section, so that accu- 
racy in the stopping position can be improved. In addi- 
tion, although a centripetal force radially contracting the 
segments acts when a tension is applied to the belt 

so members and the belt members are bonded on the outer 
periphery of the carcass member, a movement of the 
segment in the contracting direction accompanying to 
this can be prevented. When a center bladder is ar- 
ranged on the outer circumference of the segments, a 

55 contractive force of the center bladder composed of a 
elastlcally deformable body similarly acts, so that the 
movement of the segment in the contracting direction 
can be also prevented in this case. 
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[0020] Preferably, the bead lock sections each com- 
prises a plurality of bead lock segments circumferential- 
ly abutting on each other and being radially expansible 
or contractible while maintaining their circular spatial re- 
lations, bead lock expanding/contracting link sections 
Joined to the bead lock segments, axially movable bead 
lock binding sections joined to these link sections, and 
a bead lock cylinder for moving the bead lock binding 
sections. In this instance, since all the bead lock seg- 
ments can be expanded or contracted by moving the 
bead lock binding section in the axial direction, the bead 
cores can be uniformly held over the whole circumfer- 
ence. Further, since the bead lock segments are driven 
by the mounted bead lock cylinder, the building drum 
can be compactly configured. 

[0021] Preferably, the tire building drum further com- 
prises a center bladder comprising an elastically de- 
formable body for sealing spaces between the sliders 
Including the core body, the bladder having both axial 
ends mounted to the sliders. 

[0022] Since the building drum is provided with the 
center bladder radially outside the segment, the ten- 
sioned center bladder smoothly fill the spaces between 
the segments on the outer periphery face of the seg- 
ments formed by linking all the segments during the ex- 
pansion of the segments. Therefore, the main body of 
the carcass member is more uniformly supported and a 
bonding face can be more uniformly configured when 
the main body is radially expanded and the belt mem- 
bers are bonded thereon. 

[0023] In the case where the bead cores are held, the 
carcass member is turned up about the bead cores to 
form a green case and, thereafter, the green case is 
transferred onto another drum, it is necessary to release 
the held bead cores once and then hold the bead cores 
again. In this case, when the bead cores are held again, 
a deformation occurs due to a remaining stress around 
the bead core accompanying to turning up. As a result, 
it is difficult to hold the bead core again while precisely 
maintaining the original state. 

[0024] To solve this drawback, it is preferred that the 
tire building drum further comprises turn-up mecha- 
nisms for turning side portions of the carcass member 
up about the respective bead cores, the turn-up mech- 
anisms being mounted on each of the sliders. 
[0025] Since the tire building drum Is provided with the 
turn-up mechanisms, a so-called "carcass band" which 
is a carcass member prior to turn up about the bead core 
can be transferred onto the green tire building drum and 
subsequently be turn up on the drum. Although a similar 
remaining stress occurs around the bead core when the 
carcass band Is turned up, a green tire Is built by con- 
tinuously joining the belt members and the tread rubber 
while locking the bead core, so that the bead core is not 
held again until the green tire building is completed. 
Thus, a tire having a high degree of accuracy can be 
built. 

[0026] Preferably, the turn-up mechanisms each 



comprises a plurality of turn-up rollers circumferentially 
abutting on each other and being radially expansible or 
contractible while maintaining their circular spatial rela- 
tions, an external roller-driving contact section that can 

5 be reciprocated by contacting an axially reciprocating 
extemal driving arm, and rigid tum-up fingers, the fin- 
gers each having one end connected to the tum-up roller 
and the other end pivotly connected to the external roll- 
er-driving contact section. In this instance, the turn-up 

10 mechanisms are provided with the plurality of the tum- 
up rollers circumferentially abutting on each other and 
turning the up carcass member by moving the outside 
of the carcass member from the vicinity of the bead core 
to the edge of the carcass member, the rigid tum-up fin- 

15 gers each supporting the rollers, and the external roller- 
driving contact section pivotly connecting these turn-up 
fingers in a swingable manner to bind them. Therefore, 
as compared with a method in which the turning up is 
conducted by means of the turn-up bladder composed 

20 of an elastically defonmable body, since the carcass 
member is turned up by moving the external roller-driv- 
ing contact section toward the center of the axial, the 
turning up can be unlfomrily performed in the circumfer- 
ential direction. Thus, a tire having satisfactory uniform- 

25 ity can be built. 

[0027] For a better understanding of the invention, ref- 
erence is made to the accompanying drawings, where- 
in: 

30 FIG. 1 1s a partially sectional front view of a tire build- 
ing drum according to the present invention; 
FIG . 2 is a partially sectional fragmentary detail view 
of a tire building drum according to the present in- 
vention; 

35 FIG . 3 Is a partially sectional fragmentary detail view 
of a tire building drum according to the present in- 
vention; 

FIG . 4 Is a partially sectional fragmentary detail view 
of a tire building drum according to the present in- 
40 vention; 

FIG . 5 is a partially sectional fragmentary detail view 
of a tire building drum according to the present in- 
vention; 

FIG. 6 is a schematic layout diagram showing a con- 
45 nection of the tire building drum and a building ap- 
paratus; 

FIG. 7 Is a sectional view showing a break; 
FIG. 8 is a partially sectional schematic diagram of 
the drum showing a procedure of building; 
so FIG. 9 is a partially sectional schematic diagram of 
the drum showing a procedure of building; and 
FIG. 10 Is a partially sectional schematic diagram 
of the drum showing a procedure of building. 

55 [0028] Hereinafter, embodiments of the present in- 
vention will be described with reference to FIGS. 1 to 
10. FIG. 1 is a sectional view of a tire building drum 1 
according to an embodiment of the present invention. 
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The tire building drum 1 has a hollow main shaft 10, 
bead lock sections 20 arranged concentric with the main 
shaft 10 on the left and right sides and respectively hold- 
ing a bead core of a tire, a pair of core bodies 30 on the 
left and right sides composed of a plurality of rigid seg- 
ments 31 radially expanding/contracting with the main 
shaft 10 as center, and sliders 40 having the bead lock 
sections 20 and the core bodies 30 of the same side and 
moving toward and away from each other in the axiat 
direction. 

[0029] The tire building drum 1 further include a screw 
shaft 50 provided in the hollow section of the main shaft 

10 and constituting a slider-moving means for moving 
the sliders 40, a pair of segment-expanding/contracting 
means for expanding/contracting the segments 31 ar- 
ranged on the left side or the right side corresponding 
to the respective core bodies 30, and a pair of turn-up 
mechanism on the left and right sides for turning side 
portions of the carcass member up about the respective 
bead cores. 

[0030] Now, a connection of the tire building drum 1 
and a tire building apparatus 2 supporting and driving 
the tire building drum 1 is described with reference to a 
schematic layout diagram of the tire building apparatus 
shown In FIG. 6. The tire building apparatus 2 has a 
building apparatus main body 3A fastened to one end 
of the main shaft 1 0 of the tire building drum 1 and driv- 
ing the main shaft 10, and a supporting section 3B for 
supporting the other end of the main shaft 10 opposed 
to the main body 3A to form a dual supporting in coop- 
eration with the main body 3A. The building apparatus 
2 also has a slider-driving section 4 composed of an ex- 
ternal shaft 4B connected to the screw shaft 50 of the 
building drum 1 and a servo motor 4A for rotating the 
screw shaft 60 via the external shaft 4B, and a recipro- 
cally driving section 5 composed of a servo motor 5A for 
a reciprocating drive, left and right threads 58 driven by 
the servo motor 5A, and a pair of driving arms 5C 
screwed on the threads 5B and respectively moving to 
the left or the right in the same distance. The reciprocally 
driving section 5 can be engaged with segment-expand- 
ing/contracting means 60 to drive them, or can be abut 
against a tum-up mechanisms 70 to actuate them. 
[0031] Next, principal sections constituting the tire 
building drum 1 are described. As shown in FIG. 1 , the 
screw shaft 50 for moving the sliders 40 has a pair of 
thread sections 51 on the left and right sides with mutu- 
ally opposite leads, and a slider-driving connector 52 
joining the screw shaft 50 to the external shaft 4B driven 
by the servo motor 4A for rotation. 
[0032] Each of the sliders 40 is composed of a thread 
block 41 screwed on the thread section 51 located on 
the same side as the slider 40, a slider guide section 42 
fixed on the thread block 41 , guided by the main shaft 

1 1 and sliding on the main shaft 1 1 in the axial direction, 
and a bead lock section-supporting section 43 fixedly 
mounted on the slider guide section 42 and extending 
radially outside of the slider guide section 42. The thread 



blocks 41 each screwed on the thread section 51 is mu- 
tually oppositely moved in the axial direction and in the 
same distance by externally rotating the screw shaft 50 
via the slider-driving connector 52, so that each of the 
5 sliders 40 can be entirely moved toward and away from 
each other. 

[0033] As mentioned above, both of the sliders 40 are 
mutually oppositely moved In the axis direction and ex- 
actly in the same distances by the rotation of the screw 

10 shaft 60. Therefore, when the main body of the carcass 
member is swelled while maintaining a cord path length 
extending between the bead cores, pushing the bead 
lock section 20 and the core body 30 toward the center, 
which is so-called width-approaching, in sync with the 

15 radial expansion of the segments 31 can be conducted 
at a high degree of accuracy. Moreover, since the slider 
40 is driven by the external servo motor 4A via the screw 
shaft 50, the slider can stop at any axial position. There- 
fore, tires being different In length of the carcass cord 

20 between the bead cores, or tires being different in the 
width of the belt members can be continuously built with- 
out replacing the parts of the drum. 
[0034] A center bladder 45 for sealing spaces sepa- 
rated by the slider 40 is provided between the left and 

25 right sliders. Both side ends of the center bladder 45 are 
circulariy attached to axially central side ends of the 
bead lock section-supporting sections 43 of the sliders 
40. The center bladder 45 fills spaces between the seg- 
ments 31 on the outer periphery face of the segments 

30 31 during the segment 31 being radially expanded in a 
state where tension is applied to the center bladder 45. 
Therefore, the main body of the carcass member is 
more uniformly supported and a bonding face can be 
more uniformly configured when the belt members are 

35 bonded on the center bladder 45, which may contribute 
to improve the uniformity. 

[0035] FIGS. 2 to 5 are partially sectional fragmentary 
detail views each showing details of the slider 40, the 
segment-expanding/contracting mechanism 60, the 

40 bead lock section 20, and the turn-up mechanism 70 at 
different states of the tire building drum. With reference 
to these figures, each section is described below in de- 
tail. While FIG. 2 shows a state where the slider 40 lies 
axially outside, FIGS. 3 to 5 show states where the slider 

45 40 has moved to the axially central side. 

[0036] Each segment-expanding/contracting means 
60 for expanding/contracting segments 31 has seg- 
ment-expanding/contracting link sections 61 which are 
joined to the segments 31 , is circularly arranged and ex- 

50 pands or contracts the segments 31 , a segment-binding 
section 62 which binds the segment-expanding/con- 
tracting link sections 61 and axially slides on the slider 
guide section 42, a break 64 connected to the segment- 
binding section 62 via a connecting rod 63, and a seg- 

55 ment driving connector 65 which is attached to the break 
64 and is capable of engaging with the above-men- 
tioned driving arm 5C. 

[0037] Each segment-expanding/contracting link sec- 
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tion 61 is provided with a pair of parallel links 61 A which 
are pivotly connected to pins attached the segment- 
binding sections 62 and pins connected to the segments 
31 at both ends to swing in parallel with each other, as 
well as each has a swing link 61 B which is pivotly con- 
nected a pin attached to one of the parallel links 61 A 
and a pin fixedly provided on the slider guide section 62 
at both ends. 

[0038] When the break 64 is released and the driving 
arm 5C of the tire building apparatus 2 is engaged with 
the segment driving connector 65 to move the driving 
arm 5C in the axially center direction in the state as 
shown in FIG. 3, the break 64, the connection rod 63 
and the segment-binding section 62 integratedJy move 
in the axially inward direction to be the state as shown 
in FIG. 4. Practically, when the main body of the carcass 
member is swelled, in order to move the segments 31 
in the axially center direction while being radially ex- 
panded, the segment-binding sections 62 are moved in 
the axially center direction by a distance larger than that 
of the slider guide section 42 of the slider 40 which is 
also moved In the axially center direction. That is, by 
relatively moving the segment binding sections 62 in the 
axially center direction further than the slider guide sec- 
tion 42, the swing pin 61 B pivotly connected to the to 
the slider guide section 42 and the pair of parallel pins 
61 A are cooperatively moved so that the segments 31 
can be radially expanded while maintaining their posi- 
tions. 

[0039] Additional description of the break 64 is made 
here. The break 64 constituting the segment-expanding/ 
contraction means 60 act to keep the radial positions of 
the segments 31 against contractive force of the center 
bladder 45 and force which radially contracts the seg- 
ments when a tension is applied to the outer periphery 
of the center bladder 45 to bond the belt members. 
[0040] As shown in FIG. 7, the break 64 has a cylinder 
64A for including air, a taper piston having a corn-like 
taper section and reciprocating in the cylinder 64A, pres- 
sure springs 648 mounted in an air chamber located in 
the axially center direction from the taper piston 64C, 
and a taper ring 64D of which the outer surface is en- 
gaged with the corn-like taper section of the taper piston 
64C and a break metal to be slid on the main shaft 10 
is fixedly attached on the inner surface. 
[0041] By means of pressurlzation of the air chamber 
in the axially center side from the taper piston 64C, and 
by virtue of function of the pressure springs, the taper 
piston 64C is moved in the axially outward direction, 
and, therefore, the taper ring 64D is clamped via the ta- 
per surface to break against the radial contraction of the 
segments 31 . On the contrary, by pressuring the air 
chamber in the axially outward side, the taper ring 64D 
is released from clamping to enable the segments 31 to 
be radially expanded or contracted. 
[0042] Next, a bead lock section 20 Is described. The 
bead lock section 20 has a bead lock segments 21 cir- 
cumferentially abutting on each other and being radially 



expansible or contractible, bead lock expanding/con- 
tracting link sections 22 joined to the bead lock seg- 
ments 21 . axially movable bead lock binding sections 
25 Joined to these link sections 22, and a bead lock cyl- 
5 Inder 24 which moves the bead lock binding sections 25 
and is fixedly connected to the bead lock section-sup- 
porting section 43. 

[0043] The bead lock expanding/contracting link sec- 
tion 22 is provided with a pair of parallel links 22A of 

10 which both ends are pivotly connected to the bead lock 
segment 21 and the bead lock binding section 25, re- 
spectively, and a swing link22B of which both ends are 
pivotly connected to bead lock segment 21 and the bead 
lock cylinder 24. 

15 [0044] When the inside of the bead lock cylinder 24 is 
pressurized to move the bead lock binding section 25 
from the position as shown In FIG. 2 toward the axially 
center direction, each of the bead lock sections 21 can 
be axially expanded by the action of the parallel links 

20 22A and the swing link 22B while maintaining their po- 
sitions, as shown in FIG. 3. Contrary, when the inside of 
the bead lock cylinder 24 is depressurized to move the 
bead lock binding section 25 toward the axialty outer di- 
rection, each of the bead lock sections 21 can be axially 

25 contracted via the bead lock expanding/contracting link 
section 22. 

[0045] Next, a pair of left and right tum-up mecha- 
nisms 70 is described. Each of the tum-up mechanisms 
70 has a base section 71 fixedly connected to the bead 

30 lock section-supporting section 43 of the slider 40, a plu- 
rality of tum-up roller 72 circumferentially abutting on 
each other and being radially expansible or contractible, 
an external roller-driving contact section swung on the 
base section 71 to reciprocate by contacting an axially 

35 reciprocating external driving ann 5C, turn-up fingers 74 
having one end connected to the tum-up roller 72 and 
the other end pivotly connected to the external roller 
driving contact section 73, a return spring 75 of which 
both ends are engaged with the base section and the 

40 external roller driving contact section 73, and a plurality 
of rubber bands 76 fixedly provided on the outer circum- 
ference of the turn-up fingers 74. 
[0046] In FIG. 4, a turn-up section X of a carcass band 
composed of the side part of the carcass member and 

45 an optional side wall rubber is provided on a outer cir- 
cumference formed by the circulariy arranged turn-up 
fingers 74. The turn-up section X is turned up by radially 
expanding the turn-up fingers 74 and the expanding/ 
contracting roller 72 connected to the fingers 74. That 

so is, when the arm 5C Is contacted the external roller driv- 
ing contact section 73 to move It in the axially center 
direction, the external roller driving contact section 73 
is moved along the base section 71 in the axially center 
direction and the turn-up fingers 74 pivotly connected to 

S5 the extemal roller driving contact section 73 and the 
turn-up roller 72 are also moved In the axially center di- 
rection, as shown In FIG. 5. However, since the turn-up 
roller 72 is restricted its movement in the axially center 
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direction by the center bladder 45 which holds the turn- 
up section X and Is radially expanded, the turn-up fin- 
gers 74 and the expanding/contracting roller 72 are ra- 
dially expanded with the point pivotly connecting them 
to the external roller driving contact section 73 as the s 
center, thereby turning up the turn-up section X. 
[0047] In order to radially contract the turn-up roller 
72 and the tum-up fingers 74 after they are radially ex- 
panded to turn up the turn-up section X, the external 
roller driving contact section 73 Is moved in the £ixially 
outside direction by the action of the return spring 75, 
as well as the tum-up fingers 74 are radially contracted 
by the action of the rubber bands 76. 
[0048] Next, a procedure of building a green tire with 
the tire building drum 1 is described with reference to 
the partially sectional front views of the drum as shown 
in FIGS. 8 to 10. A carcass band CB built on another 
drum and including carcass members C and bead cores 
B is transferred on the outer circumference of the tire 
building drum 1 In the state where the segments 31 , the 
bead lock segments 21 and the turn-up fingers 74 of the 
tire building drum 1 are radially contracted, as shown in 
FIG. 8. In this case, the distance between the bead lock 
segments 21 of the bead lock section 20 is set according 
to the distance between both bead cores B of the car- 
cass band CB. 

[0049] Subsequently, as shown In FIG. 9, the bead 
lock segments 21 are radially expanded to hold the bead 
cores B. Then, the segments 31 and the center bladder 
45 are radially expanded while the axial distance be- 
tween the bead lock sections 20 being narrowed. In this 
context, in order not to act unnecessary contracting 
force on the segments 31 and to apply tension uniformly 
on the center bladder, the Inner pressure Is delicately 
adjusted according to the diameter of the center bladder. 
[0050] Afterwards, as shown in FIG. 1 0, the segment 
31 and the center bladder 45 are radially expanded to 
a given maximum diameter according to the size of the 
tire. Then, the turn-up section X is turned up by radially 
expanding the turn-up fingers 74 with moving it in the 
axially center direction. Belt members and a tread rub- 
ber are bonded on the outer circumference of the ex- 
panded carcass members. Plural rows of sidewall rub- 
ber having a ribbon-like shape are wrapped around the 
side part of the tire to from a side wall having a given 
sectional shape. Finally, a stitching operation Is per- 
formed on it and the green tire Is completed. Thereafter, 
the turn-up finger 74, the center bladder 45, the segment 
31 and the bead lock segment are radially contracted to 
remove the green tire. 

[0051] As having been clearly shown in the above de- 
scription, according to the present invention, since, In a 
tire building drum for building a green tire by radially ex- 
panding a carcass band or carcass members between 
bead cores of a green tire to form a troidal shape, a car- 
cass supporting bodies is composed of a pair of core 
bodies arranged on the left and right sides of a main 
shaft, and there are provided sliders which is equipped 



with these core bodies and the bead lock sections and 
move toward and away from each other In the axial di- 
rection, and the slider-moving means for moving these 
sliders to and stopping at any required radial position, a 
green tire having any bead core distance and belt mem- 
bers of any width can be produced without replacing any 
part Including the segments but only with changing set- 
tings of positions of the sliders to be stopped according 
to the dimension of the tire to be built. 
[0052] In addition, each of the core bodies on the both 
sides is composed of the plurality of expansible/con- 
tractible segments circumferentially abutting on and en- 
gaged with each other, and there are provided on the 
both sides the segment-expanding/contracting means 
for radially expanding the segments to and stopped at 
any diameter. Therefore, a green tire having belt mem- 
bers of any Inner diameter can be built without replacing 
any part including a segment but only with changing a 
setting of a position of the segment expanding/contract- 
ing means to be stopped according to the dimension of 
the tire to be built. 

[0053] While the preferred embodiments of the 
present invention have been described, it is to be un- 
derstood that modifications and variations may be made 
without departing from the scope of the invention as de- 
fined by the appended claims. 



Claims 

1 . A tire building drum (1 ) including a hollow main shaft 
(1 0), a pair of bead lock sections (20) arranged con- 
centric with the main shaft and respectively holding 
a bead core of a tire, and a radially expansible/con- 
tractible carcass-supporting body (30,31) defining 
an inner shape of a carcass member extending be- 
tween the bead cores, characterized by: 

a pair of core bodies (30) concentric with the 
main shaft (10), said pair of core bodies consti- 
tuting the carcass-supporting body and com- 
prising a plurality of expansible/contractlble rig- 
id segments (31) circumferentially abutting on 
and engaging with each other; 
a pair of sliders (40) on which the core body 
(30) and the bead lock section (20) are mount- 
ed on a single side in the axial direction, said 
sliders being movable toward and away from 
each other in the axial direction; 
slider-moving means (50,51,52) for moving 
said sliders (40) to any required radial position; 
and 

segment-expanding/contracting means (60) for 
expanding/contracting the segments (31) of 
each core body (30) to any required radial po- 
sition. 

2. A tire building drum as claimed in claim 1 , charac- 
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terized In that said slider-moving means compris- 
es a screw shaft (50) provided in the hollow main 
shaft (1 0), said screw shaft comprising a slider-driv- 
ing connector (52) joined to an output shaft of a ser- 
vo motor, and a pair of thread sections (51 ) screwed 5 
into the sliders (40) and having mutually opposite 
leads. 

A tire building drum as claimed in claim 1 or 2, char- 
acterized In that said segment-expanding/con- io 
tracking means (60) comprises segment-expand- 
ing/contracting link sections (61) joined to the seg- 
ments (31), a segment-driving connector (65) 
joined to a driving arm (5C) axially reciprocated by 
a servo motor, an axially movable segment-binding ^5 
section (62) for coupling the segment-expanding/ 
contracting link sections (61 ) to the segment-driving 
connector (65), and a break (64) for breaking the 
segment-binding section (62). 

20 

A tire building drum as claimed in any of claims 1 to 

3, characterized in that said bead lock sections 
(20) each comprises a plurality of bead lock seg- 
ments (21) circumferential ly abutting on each other 
and being radially expansible or contractible while 25 
maintaining thelrcircular spatial relations, bead lock 
expanding/contracting link sections (22) joined to 
the bead lock segments (21 ), axially movable bead 
lock binding sections (25) joined to said link sec- 
tions (22), and a bead lock cylinder (24) for moving 30 
the bead lock binding sections (25). 

A tire building drum as claimed in any of claims 1 to 

4, characterized by further comprising a center 
bladder (45) comprising an elastically deformable 35 
body for sealing spaces between the sliders (40) in- 
cluding the core body (30), said bladder having both 
axial ends mounted to the sliders. 

A tire building drum as claimed in any of claims 1 to 40 

5, characterized by further comprising turn-up 
mechanisms (70) for turning side portions of the 
carcass member up about the respective bead 
cores (30), said tum-up mechanisms being mount- 
ed on each of the sliders (40). 45 

A tire building drum as claimed in claim 6, charac- 
terized In that said turn-up mechanisms (70) each 
comprises a plurality of tum-up rollers (72) circum- 
ferentialiy abutting on each other and being radially so 
expansible or contractible while maintaining their 
circular spatial relations, an external roller-driving 
contact section (73) that can be reciprocated by 
contacting an axially reciprocating external driving 
arm (5C), and rigid turn-up fingers (74), said fingers 55 
each having one end connected to the turn-up roller 
(72) and the other end pivotly connected to the ex- 
ternal roller-driving contact section (73). 
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FIG. 6 
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FIG. 7 
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(57) A tire building drum (1 ) includes a hollow main 
shaft (10), a pair of bead lock sections (20) anranged 
concentric with the main shaft and respectively holding 
a bead core of a tire, and a radially expansible/contract- 
ible carcass-supporting body defining an inner shape of 
a carcass member extending between the bead cores. 
The carcass-supporting body is composed of a pair of 
core bodies (30) which are concentric with the main 
shaft (1 0) and have a plurality of expansible/contractible 



rigid segments (31) circumferentially abutting on and 
engaging with each other. The tire building drum is fur- 
ther provided with a pair of sliders (40) on which the core 
body (30) and the bead lock section (20) are mounted 
on a single side In the axial direction, slider-moving 
means (50,51 ,52) for moving the sliders (40) to any re- 
quired radial position, and segment-expanding/con- 
tracting means (60) for expanding/contracting the seg- 
ments (31 ) of each core body (30) to any required radial 
position. 
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